, esp@cenet document view 



Page 1 of 2 



OPTICAL WAVELENGTH CONVERSION APPARATUS AND OPTICAL 
WAVELENGTH CONVERSION METHOD 



Publication number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- European: 
Application number: 
Priority number(s): 



JP2004070338 
2004-03-04 

FURUKAWA YUKIO; SAKATA HAJIME 
CANON KK 

G02F1/37; G02F1/35; G02F1/355; G02F1/35; (IPC1-7): 
G02F1/37 

G02F1/35W3 

JP20030272948 20030710 

JP20030272948 20030710; JP20020213355 20020723 



Also published as: 

11 US7039077 (B2) 
1 US2004027648 (A1) 



Report a data error here 



Abstract of JP2004070338 

PROBLEM TO BE SOLVED: To provide an 
optical wavelength conversion apparatus capable 
of high-speed modulation with high conversion 
efficiency. 

SOLUTION: The optical wavelength conversion 
apparatus has first and second semiconductor 
lasers 111, 117 and a wavelength conversion 
element 1 13 comprising a nonlinear optical 
material which converts first laser light 112 and 
second laser light 118 emitted from the lasers 
111, 117 to sum frequency light 119. The first 
semiconductor laser 1 1 1 and the wavelength 
conversion element 1 13 are disposed to 
constitute an external resonator structure 115 by 
which the first laser light 112 becomes a 
resonating state and an optical path of the 
second laser light 1 18 is set so that the laser light 
118 can be propagated through the wavelength 
conversion element 113. 
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[ ss ft js 1 i 

11. !2<?>¥*#l/-**. »h(5fl#l/-fI> : *<JlljtIi1, 1 2 <?> 1/ - 

• #i/-n , *8Bii*«iii»v»ii?A7ii«i/ , -i) , x>ftiaii){8i*fka 

[ a * Jl 2 1 

SO IE 95 1 <0**&l, -V)tmil]&*X&n*)i<i>toftK>m&yL**&* : S-Gm»lX Z®\/ 
-^*»fA*t^ £ f:?ic«ilE12(?)¥«ftU--? 4 ^ieira-7iiZC>:t^^>;t^S5^ 10 
« 1 IC IE $fc?Si. 

[ a * js 3 ] 

A&jg 1 ©¥«fti/-^^seirtLTui«J>;ttS^« | J#'ifiiei2<i)i/--? , ^«iieiSS 

3f** : 5-^A3tr3J:7lcS!i8E12©¥*#U-f , ^Beiril-?l)?C^titlffi[Vr?ffl 

* * 1 CIB«©*»«*»RI. 
c a * JR 4 ] 

35 IE 9S 1 ©¥«^l/-^ta^U-7fiulE*M^$ft*^\ffilSl2<t)U-t , #AatrZJ: 
^CWlElZ^^VftU-I^VBirtLTUlUVtWfll^r^aSCJllClBif®*** 

C 36 ft JR 5 ] 20 
ffl«JSlClEtt©lRiE*»«$*ilit*38V07*t7CVtitl«Vr?ll*»«S!» 
f Hi. 

[ a ft js 6 ] 

tt*ffl1CC*<9J!!IIB*»***iltt3t*^U7*riC^tfl«l(^r7«*5:«*a 
© II « B 0? H S . 
[ as * JR 7 ] 

11- 1 2 1/ ft * iB«r 2 1 1 . 1 2 <9U -f*t iffS^fca^lCAfclb 

7^tlH®ftJ3K*t*£7tt?*fc«**£ft7»>->7, Su IE 95 1 <9¥§#t/-?«Vlju 

. A CI 2 <9 U -r*#BO tEi£fi$&*} t £B8 T J * V Cl 2 9 1/ - f*0«H 1 5E 30 
?C^t»«m 

[ a * js 8 ] 

ffiaEl1<9^«ftl/-^Vlul5i«5$^*^Vc5^#^ffiiiE^g$»*^clulEl2QU 
-1^*^A3tt2<J:?n:B(iIE12<?)¥*^l/-f»Elr^7l)lC^t^S! , i:t^a5K 

[ a * * ? ] 

SO 85 91 1 ®*»#U-f , ffEfi7ft7l)2«)£ttS««»H»lE*Z®l/--!>'aifJ»lEaR 
$«!« ; 5-^A*t7J:7ICfIlEl2<?)¥«^U-f»fi:irtl-?l)lCVt!ttS[>;t7a 

C a Jl 1 0 ] 40 
BO IE 95 1 Tm&%)/i*Xmn*\mfi* ZQl/ - VV^fbt 1 & 

?ICfilE»2<?)¥«ftU-t«^i:Sttl7l)ZCVtiJfa>;tZajKJS7CiE«!0)*iS5 

[ ft w <o m m s ik w ] 

[ 0 0 0 1 ] 

*f§Hfltt . U - (Laser Diode: LD). **ft©LD**tjft]S»»ai,7» 

***t<r7*it«*»R«JR»*ift«***»CBt i e«p?* J . W C §¥ SB IC I* . u 

WlCttl^¥R^jCc?)S«»Si:RIffl©3fe$®^lEll««;'\<9S9 ! ii^a^iiiUffl3t^v if) 50 
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ift££fc!St CM t J . 
[ 0 0 0 2 ] 

?DSi!E5gSVO?«:^2^)*t02 2t^ir-ZBftBfltZ ! (^ffFXiKl#§a) . 0 1!2ttlD 
JSift«£lC J; J *ttft**ftl-?ft I . 5S5A., . St«:i t 9Z-)?)LD*t»l**» 
»»CA»17, 2o®ft0H»R0fc®H«»t**:i»SXj0*t*£7tt?*lH 
fc*£*l»B:ft3a*tBlUlK. »*2;i J 0LD*#'JMt*;i J <!>*t*£7ttZ»2 
aiSjafg^VOfWtl^^^luJt^T, ttll?nLDi!)llifi»Jl»L 
[ 0 0 0 3 ] 10 
Ht, 10. 80BI/-fC-/*, 11. 3 1 K L D . 1 1 a.. 3 1a.t£LD9flin. 1 
2. 3 2. 3 6ttD'J/-^-l/>7:VUT<?>ayh'l/ , >7:, 1 3 tt * * C -A^'Jv 
? . 14tt*»**««*. 1 5 ' 1 5a.' tt$7-i5JSi, 1 6 I* 3t t "ft iR 

TZ7hvA. 20ttS«17l/-7<>7, 2.1 RBI pen. 3 3(3; A -7* 5-. 35 
ttftfljft*-?*)?. 1/ -H»C - U 1 0 (IXX, ) BL ; D1 19M11 1 ol * 7 - 1 5 

' ® m m 1 5ol' *©iacH0£iJ>ij*i7i/-iJ»56*u , fcfc<s>?»>3. * & . u - * c - 

A 3 0 (^ax^li^-iS* Q> Jffi M 1 5 ol ' ^SMS7l/-r < >72 0 
[ 0 0 0 4 ] 

$7-1 5 0 JB H 1 5a.' IC I* . ± iS 5ft * A. i © 1/ - If* t - U 1 0 S <t&it5 X 2 <5 1/ - 20 
ifir tt I □ - f ■< > 7 # life 7 ft 7 I) 2 . *fll7tt . LD1 1 3ttJ:Z>LD3 1 ©jS^^^hflJ 

ttm%w&Y z ^ -z i) j £V) . *ff«*»tf«i)»ft*jt«u73fe***i***i 4*7 

[ i» IF X ft 1 ] iff IT 59 2 7 4 1 0 8 f&* ( * 4 fi . 55 5 0 ) 

[ fg <o m m ] 

[««?#» j*u<fc7**3i*ji] 

[ 0 0 0 5 ] 

n79ttlfiI?»l<*o7lt7. 2-5<P^«8g»f-Kt5ft**** : 3-n 
7S)Sifi3tCffifflS'&^""ttI C V#fis<y)"7B$!7(ftV . IQftSi. ft] J3 ^ <?> 

*Msc*»U7u*iiai*#«£ttr. &&%m\z*fa*-*9)i. 

[ 0 0 0 6 ] 
[ 0 0 0 7 ] 

±§ESgltSS;*T 3 £d»C. *£B8<?>ft.5Sg£&ISiSt*.' 55 1 . 55 2 <9 ¥ « ft U - V Y , 
»Z-j9¥l*^1l«tf*UIJrHl. »2®U-f3ttfDSiS*C**riiftfi$ 40 
fcaS-VTST^ttiftS^fcHE?;?)^. llOleX 1 <?>¥$#l/--?*Vli(i§e5ftg$fc?S3- 
V#Et?ft755l ^U-^fctfttSttt^aZfrsaifiSSfcJStfcU^ar'K mi IE 55 2 
<9U-1^**lBlE»*«***teiit2J:7C*2<9l/:--!»«*<!>3feH3Bf3E«ii*i7llI 
C V t ft Sit V U 7 I) 2 . * *) ICt* . BuleSS 2 0 U J f*^ljl5^83tt^K<9Wa5? 

a« u « i) j: 7 c*»tt«»* * ft z aR©a»n 0£»*frStt * *i7 i> z . 

[ 0 0 0 8 ] 

* . ±E«Bt»J*rZfetf)C. *%W<0*}l!L%%&l5yktti , 951. 55 2 <9 ¥ $ # I/ 

-f#£*aifcif355i . »20i/-**7»«****cAttO7*ttiS3>aJS»3tt 
5g*^ttiatift^3t«i^ft-?af)oT. R5 se sb i & i/'-i>**miEift«£****tfE 

S?ft755l0U-^ft#aili:tt«*«3ftI5#Jfi81&}i l ?:t&£l,. flul2S520U-f* 50 
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[ 0 0 0 ?] 

Y#t*J. tafc-*, ttfficHUftlCJ; t> 7-£<5U — t ® A 7 - 

# Pi « V 5 3 . 

[fgBBt?U6T3fc4/)(?>S&0P«] 

c o o i o ] 

(51 1 10 
$7-#^«I^a!»^R88«ltlU^«2©¥«ftl/-^»^c^)^-•?•3t*^!li«$«l*^P3t 

[0011] 

BIS, C « I fti£££»ISi<<>*g5Sfl$)SfcS*|gl7 J) I . BICftHT. * 

^tt^ScsnsfiiHRiaii . (ld) 1 1 1 , i i 7 . * 

gfcfc** KTPIS*» * 4S 3 1 1 8t*t?. ft BP « fS 88 1 

1 51*. 8 1 DL D 1 1 1 * & 5 £ * * 1 1 8*7«JC-W<?>JRMIII (fBS) » «J * 

# 7 ft 7 1 1 3 . C <!> ft 8P # Ji 38 1 1 51*. $6 1 <?> L D 1 1 1#«J*tiiJ<l^*1©U-1>* 20 

* 1 1 2 IB t ftfc t 3 C * 7ftffitt« * 5 3 «fc ? C*SK7 ft 7 I) 3 . 
[0012] 

C ©ft fi5#*I8S 1 1 5©ftfiPIC552<i>LDl 1 7ffiS£t7ft7ll3. tl7. 82<5LD 
1 1 7»«i*ttiJftfeB&fl>U-**1 1 8tiS«$«*^1 1 StOMC. 

* 1 1 ?t*4?ttl. *HS&ff2&ICfill7, 8 2 © L D 1 1 7#>J5ett>iftfc*2<S>U 

1 1 8&9510LD1 1 1 * iftg^fc** 1 1 8®H»*)ft*S*ft?-1 1 3 ^A 
&7ft3. ffc. *£JSff2«IC ft I) 7&£$&*3- 1 1 SR. 2o©b--9«*1 1 2, 1 

1 8**oEj£fti 1 ? y a>mG) ssffiiiiftStttifer * 7 ic . pffSQieasstst 

3J;?CWVW7ftfc#8lF*ftStt!Pf7$>3. 

[0013] 30 
Vit^. 3- 1 1 8 t © U - f* 1 1 2 tttSSS^v-O^tt* 

fa ±t itS Z Y#*WtY 22 . 
[0014] 

© A 2) ft . Kftm}aiC£tB?;tl]/L3C*7£sB#fi:toft3. C©^ISQjDt)ofe*«ft 

i/-t«A>:?hWttflSS§t#s)rtz^«*u-r(9*>:o)^7ft^KSig^^ffftft2. ftff 40 

tt«Mt*J«Ufe¥»*U-1>*0*A7-*«ttttift7S<««J. |5]i*IC&*§t»<S!3 
. -*07. C<?>,fc?£}tJ5EK:T3C*7. J8®£ffl;fS<9e:tDt±&frtftfr£<}:fc2o<{> 
U -■!>•©»« fil7*0Efcft<?>fg£## 14 ft 3 . »A t 3 1/ --PKftW 

Jt*Mt#Sf U7l)*l)^4ft, 5ft 2 <?> L D 1 1 7t*ffl«ftUfc»fc. SAlftOttftA 

*->cttitu7. % vati * < ftsifi* 1 1 ? t aactnitj c v #7? 3 . 

[0015] 

CftC^lT, 2-3®A**tRI"»Ctt«7lt3C^I*mT<2>A7'tt4»7^?!l7*»)3. 
7Sl)SSg©ftB5««88i6'JfiP. $BK&iJflP#5*7ft3. » C . !SMffifflgStV3*.40lC 
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C 0 0 1 6 ] 

tt ft , SS29LD1 1 7 » <i <?> U - 1 1 8t, & g £ * ? 1 1 3 

ft-sofriisr jiffinTJi^. «g t * z #««*7 e * 

u . 

C00171 

U 7 , C 0 J; ? tt t&Jff C t ZC)!?. X 1 . S29LD 1 1 1. 1 1 7<5ift5t i ttlY 10 
tl808nm, 1550nmV U , i$S 53 1nm (1/53 1 = 1/ 808 + 1/1 550) © ft) 

E&fttttSCVflfT-^fc. 7 ii C , X 2 9 L D -1 1 7 5 0 0 MH ZU* 

naa&?j§»tt*Mufe»d, ^ticttii o fcfcjsa* i 1 ? ©sts^tflt tt s c * # 

tt ft , X 2 <?> L D 1 1 7 tt , 3E IH * © IS fi £ Sb # /J\ 7 U » fli Hfl (Distributed 
Feedback: D F B ) ILDtffllITU?. * BP US. 88 t tSlff * 2 - *$ 9 S « H 9 ? 

* - £ tt . »1<9¥$#U--y<?>ai«JSira * BAtJiQil cfii| * ft 7 II 2 S; =7 

<!)<llBlCfiit>J4lI57-?»?. 
[0018] 

*£ISF*$&IC ft I) 7 tl 2 U -t*tt - H£<9ft (*S C U 7510nm# S 580nmfi 20 

S) » it C tt . 11®*l#l/-f 1 1 1 U 7 760nm# t; 880nm7 % 

ffitUl#l/-tt»RU, X29¥$ttU-1M I 7U 7 1480nm# 14 1650nni?361g 
r^¥«#U--?«tS«t2.fte~ £<9ft(fc5CL7 570nm# v> 600nmS g ) t tt J 
<9? ih fttt. ftil ICtt . Xic?¥$ttl/-f1 1 1 H7> 780nm# H 1080nntt jlK L . 
12 9*»ftl/--yi 1 1300nm-&<5»*?«« 7 ? 1/ -ftl*n . 

lit, *0®fc!S7-tt£ II it* ice fctt7 . 003=00 i+cot t ii*. t * 7 tt¥$tt 1/ 
&g O «I£ tt? J) tltt i ft t JlPK T I C>: tf? f I . 
[0019] 

*5tJS»Scft ll 7Jfi«7 tl 2 -fV U Ttt. ¥$ttU - S tt <S> tt) Br IB 

^^llLXyf>7ilt^JfflU*77 7 , l MD-!l'-t* ft 2 l> tt , *«77v7S^ ( 30 
Distributed Bra99 Reflector: D B R ) & Z t) tt . DFBSI/-t. ft Z I) tt 

. **a«ctt«Mt«sKr 2 n*3tsu u i). ftzui*, ^-t? y? 

<!)ffl««»IBVttJR>3ffiy©*IiyaiR«D-T<->7rftfet<!)<>. Hi » fl!) «B H # ft & « 

ft i n - t 4 y 7 1 iik. e <o . fti uutoAy^-'/rti^tfi), ft ? u 

; /ttlfet<i)t«fflU7ej:l). 
[ 0 0 2 0 ] 

**«»J8cairil7«fflrtl?»1<9*»ftU-1> , «?)«f-KBI(att. JI-fiPtttKSS 
«#5 Ui§£tt3S < , ftfl5tt*S88fi#5®l)J*£tti < tt 2 . ^03)11, ¥«t&|/-* 

©*l«t**U7. X2©¥*ttU-^®ffifflBft»RSFS«VJF85ttJfi8l©«t€-KiS 40 

7Jiffl^ti2X2ci>¥«tti/-r^(5$ia€^tt. & a ;i z c pm r , lais^Eft 

» , B^©J;7«ff*<?>tt»Ctt*?*ZC*tt*?*-**fm. 
[ 0 0 2 1 ] 

*X»»«C«l)7. 3tfflrtl3»fi***^tt.!?^«»3t*»!WV U 7KTi0P0 4 
(KTP) . LiNb0 3 (LN) . KNb0 3 (KN) , LiTa0 3 (LT). LiB 3 0 5 (LB0) . 6 BaB 2 0 2 (BB0) tt 
VO««#»<b»ISfiClR'jr, fe>:ttt, 2 adamantylamino 5 n i tropyr i di ne (AANP) 
Af>2 methyl 4 nitroaniline (MNA) * i\ r> %.1iMft1l6tMt3W , ^Illtt^^xicam^t 

t ICfi«S^ Ip) CJB o *at«iSK^I5it v, tl7 I) 7 t «t 11 . X«)tHa»t»X9ti 50 
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KtCftiti5 1l7ll7t. 9) 1 l)tt#*&F#3fc$tt&# v, U 7 15 it H ft 7 II 7 t ( D v 
[ 0 0 2 2 1 

ue»affltJB*?*z®7«**»*tiiii±*-ttzc* ! # , =rB*tt';. agfltfflgftfia: 

[ 0 0 2 3 ] 

is * °r * * * 1 . 

[ 0 0 2 4 ] 

**»ttH2C«t.S*2 115ttJi«*ttJR<6«ft. 21 07. 2 1 0 3 ttSSStt 
2 1 0 2. 2 1 0 6 1 5 5- V U tOfltltt? II. 2104. 2 

109tt**l/>*. 21 1 1 tt C - A X 7- 'J y * . 21 10ttB2¥B#U-1M 17 20 
t K » * I fe 4ft O U » H » 7 9) 1 . 
[ 0 0 2 5 ] 

»1©¥B*I/-1M 1 1 #15 <D % tt . 81 9¥9ft^t1 1 1 Q M ttflllfl IB Z 1 03 
' %ttA*9lll9fllB2l 0 2' ClI?ftfeS7-2 1 0 2V. A**ZWVttJR*3W® 
J8lffl7&3i££$&*3-1 1 3 <9flSiI 2 1 06' CKl7ftfe^ 7-2 1 0 6 
ftU8*tt«C«3. Blfl>¥B*U-1M 1 1 # 14 a> 3fe tt . »1<!>¥B*U-1M 1 1 
9 HI If 111 tt B 2 1 0 3' CttBr*lfc»B#*JfBZ1 0 3 t B Jl U . * U > Z" 2 1 0 
4lC*M*ft7H. C-iZ?yyMl 1 1 till. 1 5 $ * 3- 1 1 3 ^ . *t®M 
BP 2 1 0 7' ICffii7tl*.gf^##Sll2 1 0 7tlil7A*tZ. Rift * lift 2 1 

0 3 fir £ &f 2 1 0 7t*%8n«JSSgP38P7*«*tfte<**.4ftC*5CSb7i5itmi2K7 30 
if) Z . 

[ 0 0 2 6 ] 

55 2 ©¥lf*l/-t 1 1 7 He B » ID H 2 1 1 0lC<fc'J$l§Rl«ICl61l)7ft^. I 2<5f I 
1 7 # H <?) ft ft , * % U > 7 2 1 0 9 C * 'J * ft U . 2 1 1 

1 C <fe V * « U . 0) 1 « £ I US 2 1 07t«»U7»***»*1 1 3 'v a ft r 3 . 
[ 0 0 2 7 ] 

«ltt«U-57*A7-«I»»tL7Ull1 <5¥i*l/-f1 1 2V952<9¥$# 
l/-rft*#*0E&iia7tl74§>4*i;j;ft)S&ft1 1 9 ft . ft$i£?& 2 1 1 6taiU7 
J« 5 £ & * 3- 1 1 3#S8i«##!«2l 0 6t«73tMi***»«j1>»-vai3ttZ. SI 
1# 2 S 81 2 1 0 6 1*. *0 1 it ft 1 1 9lC?itU7Siitt7^ , ;. a o 35 1 0 ¥ B ft U - 40 
ft 1 1 2*»Z©¥»#U--J>»*1 1 8CttU7tt&»tt7***. « 3» . SIBft* II 2 
1 0 7 1*. S3l®¥$ftl/-?*ft1 1 2*>5S20¥«ftk-fft1 1 8lC*tU7iii&<lit7 
*y. fl^fcEfcftl 1 ?C«L7ttS«t7S?. 
[ 0 0 2 8 ] 

(a 3 1* * % as <9 i& m a t $ ra -? to s . 

H H C 3if l) 7 3 20 1 IX * 1 (9*l*l/-H'(!)*aiAIB«trFt*|,7ll3. 3 20 

21**1 9¥«^^^-■?•<4>l : FSiSLS'ti7i^ , ;. 3 20 2ic>fv*&sgB7*X))«&£$« 

3 20 3tt»2«!>**#U-1»«©56«X^9KAt*t. 55lfcJ;C<fS2<i>¥ 
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/co,) . 352©¥$&U-?«5!*I#.i£fit;i 2 ( = 2 71 c / <o i ) . 

00 3 =C0 i +00 2 
( 1 ) 

[ 0 0 2 7] 

IS2©flJ-?t*i£B$fc*3-1 1 8tt*«»*^ttW+CJ5ffl«'ttJR(EfllftZ1 1 5 7 # 

2 1 1 8t»*U7flf«rft7UJ. fliffl 
7-3T<i>ftc<>fl[*B#g£T2<t;"?lu!&l+7ft2. BP V . *10*Jf#l/--?», 35 2 <?> ¥ $ 
ft U - V . *]J5«*<&»B<?>ntir*ta« 

n t . n 2> r^ttil*, tit J§ g 6 3? # #i> 10 
n 3 oo 3 = n, co i + n 2 co 2 ± A k 
( 2 ) 

[ 0 0 3 0 ] 

sts? ft I . 

A=27ic/ A k 
(3 ) 

A*tJi1«*»#l/-K«*QA7-tP, . IZ5*lftl/-H , *Q/E7-tP t V 
* ft BT . aSK*®A7-P 8 ttJJlT<S>;,J:7C*?ft3. 

[ 0 0 3 1 ] 20 



(4) 3» «i . i19*«#l/-H ( A7-P 1 tXHfZ. 3 II tt , ft ft lift EI « A 
t;ht<f *]J5»*<!>A7-t«*?.tt3§ttC3Sril7. SS S, £ L7 B < t 3 30 

[ 0 0 3 3 ] 

JfcC, El 4 tfflll"7**tl»JSc*7ftfl}ft*<!>*M»»tlliWr I . El 4 I* 8 JR tt SI * 
«i7*A7-«S»JI*U7Ul»1 0*f#l/-1 , q)A7-i9itiBP 1 95 2 <9 ¥ 

P 3 * t « W t H * U T St r 7 5 7 7* & J . *BC»tJ;K. 95l<i>¥$#l/--?«<Z> 
. »1<i)¥^ftU--^»:a^l£>:U7ifrffr-tiTll3cV»ft)»I 

1 0 » «J JD& * ft £SMtt9lC* D 7*B*ft 7 ft 7 II t C * # fc# 1 . 

[ 0 0 3 4 ] 40 
ftM*1 1 9 © A 7 - P 8 tt . SC (4) C t <fc 7 C , 9525>¥$ftl/-1M 1 7<5A 
7-P 2 CJtfll* * fcdb. fo^ifc* t II] ft <?> $ 18 & ff* V 55 I . ?hfiPtt^3§«3£?j6g$^ 
* * 1 1 3P1«®*A7-P 1 SItftiXl7llKM, 3fc (4) C » t X. 7 C . & 5 

^^ja^Qiqiiic^^r ? . tui^t jo a, z ss 2 u -v 1 1 7i*ft»» 
*Mt*au stifle*} j& °r«-?a ? . r*ctt. u <?>$Pcft 

117, xm% t a a r 1 c v a . y,7*»tf** < . 

A**A7-<57t. -»©*»#i/-ip»*b:*m* u'7. *sb t ? -75 u 

I) Jffttt. £i8T2SeE>15j&t7£#*U!7te<}?7;cZC*#°[«7-. 
¥«#;Stt£-?©**U7$8)t/Jv7<« J 7;c>;:ll 1 li»«9S ® B *ft « £ 6 ig 7> <>> 3 50 



Eft 1 ] 




(4) 



E 0 0 3 2 ] 
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t 0 0 3 5 1 

7.7?^40 2tt*$tt*8, 4 0 1 I* EJfflfr tt&lcflUSt «*. 
C 0 0 3 6 ] 

«*****tt#aw**tt»-?») «; . tt&<t?ft7. niopo, utp) t. at^ffiffle 
aae (3te»55iRi v eAezUffff? as) = 

90" . titffl £S ft 0 (*€»^l^]Vxy 3 l I EP3c^)xifi^s!i:tftS) = 0 , C»i7filtJ 
«C * y h U fettAJE 10 mm<5 ffl I) ^ ft 7 „ 10 

[ 0 0 3 7 1 

o itiitc»*i. iftttaifttn:^»nu. #ffi&&ttffis»:iciffiep;(ij 

?TX7tiU7«L. ZI-9'f7'*»5mn©**ttg§40 2t»fl?U7ll7. C ? U 

aX?-tt7fl[fflg^*#C^^J;?ICA«rtt7.*ffi>StS©lffltt2?um~30um'>;ft2 
. KTP<?> ± IE titffl . #U -1M 1 10fg*SttglU*iT7 ffFS<H#8 46nm 

YX* Ufefo. *»tt«»tH?*A7-ta«)Uf»l/-1l«l 1 1IC*o7tt%«Z 
^?Ml,#Y^f€-MtU7£^9f<tttS$&C5Sffl?7CV#73 : 7*.d^ $ * 20 

»*t£tt?ti7;:*ctt*'jr, * spj 7 ft 7 . 

[ 0 0 3 8 ) 

fttf * 5 * £ 7 . * . KTPOJffiEl 2 10 7' ICtt805~810nm* 1550- 1590nm-y 

0 S I) *. J CTi0 2 V8i0 2 # v, « 7 # I II 7 if) 7 MEVtt* !■ 2 1 0 7 fi it 

"} ft 7 I) 7 . * fc . KTPQKgffl 2 10 6" IU tt tt 5 805~ 81 0 

noSfiUlU 1 ;, tt fi530~540nm7-&£ti * S7J;?ICSI^ftfSK2 1 0 6 F^Jff 
T ft 7 U 7 . 
[ 0 0 3 9 ] 

6 Cft l> 7 6 0 1 l*jqn»&Atcttft, 6 0 2ttft$tt?&7ft7. C<9J;7C*»tt 

KtfiSiSf «*^#^xi7ii?ft7U7, EJffl#ffi&ic«ffin:l£U7t)7 y y y 

«&7ft7F*«S>tt5£fc*3-£)iffl°j&7ft7. 
[ 0 0 4 0 ) 

*St*»tS?K. 81 <5¥?ltl/-t1 1 1H 7GaAsI3-#Ftt;lt</);Sittg# ^ 5 7 t 
<5tSffit? . &§f&£5ft * U 7 150mA t S t Z * 7 15 I? 150mW<?> « y >7^t-K®3tlH* 
t *§ 7 C V »7 3= 7 6 ©7ft 7 . f£*Kj£gt*fr«fci:805~810nmC!>eBC« 7 . C<9¥$# 

i/-*<psiiinc. s&i+?ft*.ss^##sigt5j?iis*7;:*7. win or en u 7 

. ifi S 805 — 81 OnmlC ^ U 7 B Sft * C . HS121 03' IC IS U 7 115 805~810 
nmc*it L 7-fi&&¥lC« 7 . 40 
[ 0 0 4 1 ) 

**, *sSJ&F«7tt Si 2 <9¥$ft 1/ -T 1 1 7 tt lnGaAsP!3-# F $ it <<> >S <Et 1 # * S 
7DFBU-f7ft7. BftVSt t 150mA* r 7 U *7, * 16 5 1550~ 1590nm<?) HI * * 
iwyr^^-tQK&t) 40mW t l?C^7H. DFBl/-^ttl/--?«;Stt«±8P 
©y^KScr^7ft*.|5lWffi^4UaiCJ:y55SUfefStSttgt^7CV^7? : 7. 
[ 0 0 4 2 ) 

C<5J;T5fflfK(i)Si{I$*llItfflU7, 1 1C-SC*a*»U. ¥ 

Iffl'-fl 1 7'\ttHiBU)5ttR500MHi®A^X*atau*. ^ © Sfi £ > tt£ 530~5 
40 rnn<5tt*?»iRWaS©ftHK*M*t#7 A ;i/Xtt¥«# 

U-1M 1 7<j>$£8ttF*l5IS|5]&£ttff*7ft7. KTPt iSiS U U - fOfttt * 50 
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mrnQfoKU v h 7 4 )l Vli&tiLXlW; ZMtil, -t<?>8&*. 530~540 
nnt <P J&% ft % t Z Jie ©£187 ft U -7**<S>*ff».iJ ft Z . 
[00431 

«». *K«»«?tt. J8ffl*ttS«Et ^«»**a» + CJI 0 T. ««Utffl«Gtfi:> 
fetf , #J*.tt> *3l0¥«#l/-7«*i«gt8O8nm < £' 2 9 ft Is - 9*%)ftft ? 1550 n 
nH7. ft»»**«*N®AIJJlKt, 0=5?. 6' . 0=0° U3:^l)ffi^iS 

ttf5nei]iitiss?fi?cn?f ^. -a * m , 0 2 ic » ? 1 n » ffi a e « 

* 2 1 1 5 ttfcft U S I) . nc, ft 2 1 1 8t*U«UA*7ft«»*3tt*t 

*ffli/7tJ:u. ft9&?5#ft& L « i) JiStt , ft&^Tt^tt^t 7 u ,Ml#ifffl 
<$ZJ;7C7l>f^«Mn®*3*tiatf*ftttJ:i). 10 
[ 0 0 4 4 ] 

*KItBQ^«C« 3 7t&fi£&ltffitt . - *J <9 & fcl 1 <9 ? f . ftfi£&*3-fll9&*tiril;0' 

ISQJfclS V 15] l> 7ft 3 . 
[ 0 0 4 5 ] 

®7tt*K^ff*&IC«2*«l$&JStt/Tvt«j$l2]7ftZ. 8*50 3tt3S7-7ft'; 
. iS fi £ & * 3- 1 1 3 » mtft7Et7ft7l) 3 . 8* 5 0 5 2 IK7ft 

3 . 5 7 - 5 0 3tt&S$&*3-1 1 3»SMfe*C«rZiyriI*7*ZC*3lf'»*Ull 
. C © «fe 7 ttlUS IC t 3 C * 7 . ifiS^***}** >4 iK 3 fctfillJUG*) 3 lltt/S#24S£ 20 
C , &ti^C*tffl<«V»fi**«*^C«&Rrc^*?* ! ?. § 7 - 5 0 3 »i!i«$ 
***C«UTiat'J:?S!»iaiit*UTl)7*flffl)Jift. tt*****Ctt**»»# 
tt it «J ft 7 I) S < 7 e J: II . 8*5 0 5 tt> «*****«»C/RSCJ6U7Kfirft? 
SiftfSi?Ji J. C<5SSft^ll 5 0 5 t* 55 1 O¥»#U-^3tC>jt07l>R?W7 
ft 3 . 

[ 0 0 4 6 ] 

*S*»IC«U7. ififi ^ifc** 1 1 3H 7 KTPt ffl U , t8Seie = ?0' * 0 = 0 
' tt 55 2 SISF*® V [6]ft7ft 3 . - 75 , ffiESfttlR 1 2 - 7* © 1 IS 75 (51 13: 

I! 75 Iql 7 ft J . J5 8B # ffi J5. *E © fl ffi . ft J; ^ 10u m Y £ 3 . 1 □ - r a 7 7 7 ft ffi 30 
C-allTtt. 55 2 V fi*7ft Z . KTP<Z> timgfctt < 0 = 

90" . 0=o* c^iTy^^yT^Jiffliie^ 1 ;. * b * *» * c ** * z ft a » 

**»*^<«7. fttt»*RtKTPtt*©»*ft»»T>yA,J**d ia = ie.? 

(pn/v)c»tt- 1 3:^?n. 

[ 0 0 4 7 ] 

(5540XBS<9F*«) 

*^S6©B«C«3*ilS^^^^ltt5?2¥«ftl/-7'>;U7«liE«-iiJDBRI/-7 , tffl 
UfeC VtJISVtJ. i tftW > %ttS52. 5? 3 <S> SIS 9 II r ft » V H D 7ft 3 . B 

8tt*X»»*C«3*»fiS5*»Rttwra-aH?ft"i. 8*7 0 6#DBRU-tV 
7 0 7 tt , *5C»D7»iti5ft"i*77'fA. 70 1 tt . »1<!>¥»#l/-7»*U7<!> 40 
-W7ftZ/K«WliaiI-?»^SilD-T^>7 , U1=f>Ay7-- ; /rft*.*^7ftZ3i5l© 
¥ $ ft U - 7* . 7 0 8ttft$ifi?&, 9 tt , /R*C»D7»it7Birft2lH* 

% v b 7 4 b 9 t9iJ . 
[ 0 0 4 8 ] 

*£S&F*S57tt. 552<9¥$&I/-7«VL 7^ffi?>SJD B R \/ - V? ft I) ~Z i) J IztoftSi 
aaoiMflPfrjySHT'a*. C©^ffi#SUDBRI/-7'tt3^ffi# i tft i t'ftDBR$« 

. « « * a . *iU7tti*«c»itn7ii?. &fl^J^<^)m3ltlt□>^□-;^lf-zc , * 

7. 7S1fia»**WAtH*CtlJ»*"JC*tf7» , 'J. *77'fAtt*5C*l>7fiit"5 
ft7*l)t©7ft3#, »2¥$#U-7 , *U7£g?ft7llZ;l§£tt i t<?)7t77'fAt 
ffl II ft 1**11. 50 



(10) 
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[ 0 0 4 9 1 

*SJ6F*«7tt, i£ft$&*3- 1 1 3 * U "7 LiNb0 3 ( IN) Jf'jtt'tttfflll 1 . - f 

7 0 1 *¥$#l/--?«7 0 6<i>$:tI&ftlC6:btt7. *M>fcflfc*flf»)*Jl<*£*3J; 

0 5 * |B]fii 5 1 1 3 Cttflfli»&A*ttft%£**ft#K£? 

ft7l)Z. HJfflfiTm^Sumgft^ttltttfz;!? y K LNS $ ± C ft & 7 flTfl ') . 
2MP fl] ? ft 7 . ® Jffl#ffi&&**it#ff*J*7 ft 7 II 2 . *'*C. *ffiS«i«^ Vl^tU 
? 4#5um, S *5un<&**»» 7 0 8 t 7* □ J- >5**C «fc »J*U 7 II 3 . iSft 
**?*3ftll»**tt*«t'<&*A7-*KtBttZ»iJil*. (4)SC$?tl7tl J . ft 

i£!&«tt10 10 

t 83$ 7 tt I . 
C 0 0 5 0 ] • 

*3£5§ ! F§4itt;frJ; i ?0. 8 nm, #»ftu-t*7 0 6C*il?-3&5I ! F§4it*ftJ; i t 
0. 3nm*S*lltf , flft^f 7 0 BQDBRfctfVttfclWflifcMKgiaiiA?*** 
JtqiMU7. fc8fcft^©&ft$fcXj}$#*£*'tt3 J: ? IC$!£7 ?= 7 . 
-^706©*M*l3:? l J#«J!S-vCi)iat31A?Jiar3.3Eilft^tiD^I©£*J#«JS 
\i?iaaA?fi?. i£ftffF$4i(*&l)#, *3US«?ttft»»S»*LM<P*Xft«*T 
y V ^«*d l8 =34. 4(pm/V)t ?'Jfll7 * I il> . ft II * ft k * J9) ¥ flf #H ft 1 . 3t*it»t 20 
SiaUfc¥$&l/-^ftt3;. ftft3vh7<^*7 0 9 i ?l»*?ft-?ifoE»JS 
6 9 1/ -rft 7 1 0 V tt 3 . 
C 0 0 5 U 

. *tftWfttt*2«UL»4©3SI60F*S0Urft#*|B)b?$>3. 
[ 0 0 5 2 1 

SS 1 <5ll#l/ -ftt. GaAs£$±lC. P«'J ft £ nW © 77vFlH 7 InGaAsPS % M 
5*1. *t U 7 . iSttSl* InGaAst X pi, GaAsPI: Ptfi/SiVL^.^fi^-?f : P^lii# l 45SZ 30 
. InGaAs* fSI*J±J§£ tint S ft "7 . X * ^ 15 ft c L 7 960 
nm# 1000 nm* ? t?) £ B "? 9 % ffi * °F « 7 ft 3 . 
[ 0 0 5 3 ] 

S 2 InGaAsPt iSttfi V U . ftffi ifi ft 1*1460 nm# K 1500 nmV tt ') . •* 

©fcSzfi*>:b7 570 nn& H 600 nratiK^?H. » . »6tf 15 £98091/ 

[ 0 0 5 4 ] 

Ifift V b 7 . LNS*SIC SW^-ffi^iSt IS U . 7HICft9i£!&? 

WJ«Ufee©tfflL)7. » 2 <0 ¥ * # 1/ - C B » M » * . H»»T<5A477I 

at*«a«U7**. *^cftfett^A^7«atiirit?c^?. a * z a ® u - 40 
y*aiAtf*mi. ^ftcH»u7******tAU7fca»a«<i>A^*ifc;of**ft 
7. $ is« ^ 0 a ;i/ 7. 41 e u < » a * x * mm t £ ft ? tt j 7 , iiisxicAj^i 
*neu<ttA^z«**«flfttjm*i2. c 9 * ? c u 7 . /j\ S 7 $ is °i « tt s e ~ 

fi«&tt9 1/ t tt»7 3 s I . 551 9¥§#l/--? < 9;SeSVU7 InGaAsfc C *, ? 

. GalnNaAs^ tt II I GaAsSb£ t ffl I) 2 C V: 7 . '> U ft IS ft ffl 7 U - V% t % 1 C V 7 * 
2£dft, £# l ilR6©?QSiSit'£$aS3t'i;U7#lC'i;t7? : I. 
[ 0 0 5 5 ] 

*»ft£»***9ii;t^«ft$»**^A3fe*z^«t3if»iufc. 

[ 0 0 5 6 ] 50 
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S2¥$ttl/-?«ft#. »1U-1> , ¥*&#KS i 7tl3raVtt£»3«»>JHE*** 

[ 0 0 5 7 ] 

(S6©3?J&<9F*«) 

*S«9»«Cf UitltHRitt, SI ®'U »#*Bir*l?fl!IVttS«« 
»*S2<9¥$ttU-r##&5£»* : 3-^AftTZJ; ! -?C. S2Q¥5»U-f»iei 
?4l7l»ZCVtft«VtZ. *t tl JK. fttt . 11 «l)OS5®X»<!>»«<?)l)r*l»VH 
I) 7 if) Z . 
C 0 0 5 8 ] 

n 9 c*x*ff*cff z%ttft*aiEitft*i;ttciitt. ra^9 o 5. 9 0 5' . 7 0 10 

6, 9 0 6' tt J *ftYtlSl©¥»#l/-**t&»*. iSIftSt^O 

*a®£*,#ai*t 3 WQfflff , s 1 i/ -t* at tt 1 Mm, 

* * * <?> K 1 9 ¥ * # 1/ - W 9 « ff 7 ft Z . H ^ 9 1 1 IttC-^XT-'Jv*?*)*. 
[ 0 0 5 9 3 

I29*l#i/-nac 1 1 it/Vi»-ra«**»*'\A*t?. ft 

Siffi^hSraO^'J^HMS^^lS^^iti-?, C - A X 7- U v ? 9 1 1 1C7&&07S2* 

7. -*to>&fc|[B>:«. S 1 ¥ » ft 1/ - -9* 1 1 1 <9 JS 8P ;2 1 0 2" IC i& 17 H *l 7 I) Z 3= 7 
-?li^ift^SI2 ion 119**#P-tj6ta»tJH##ll? 0 6 20 
7ft*. H7, * £ IS F* « 7 I* , Sl^ft^/Sli9 0 5i3cS2©.U--^*1 1 8 t ffl H 7 

tt Z . 8l«ft$fK?05l*ftflK%1 1 9 t ikr tt Z . 8«tt$ffH9 06IS 

ftHJt*1l9tS«tZ. 
[ 0 0 6 0 1 

0 1 0tt*««»t8®8U»«C«Z*iftR*«»Stmt«aH?ftZ. 8*1 00 1 
t*S 1 <5l«ff U -*7ft Z . S 1 jBMWJilinijRMD-T * > 7 

?*l+f>Av*--5/ , ?<lfc*®-*ftZC*flr*$lZ. ' 
[ 0 0 6 1 ] 

*£i&9F«5ic&z ftz£§£»ftii*. -*}<<>&ts m © ? t . aLfi£*«* «9AMb 30 

#S^X«**#*lltl7ei*ftfe§5-7ftZU*t»«*1t3' *t tl K * tt . S6 
»*&fS8<D*ll0W**Hl>?ftZ. 
[ 0 0 6 2 ] 

1211 1C**W»*C*Z*fc**lftRlt*3«)CH2rvtZ. 7ft 6 0 3tt§7-. 6 

0 5Rgi($f si? Jiz. j«iB$«ss^i 1 s 9 m%4(iflinc:»ff? *i 

6 0 5 7 tt S 1 «*Ji#U-1>«jfctt««rft. *WCBi?Hfc$ 7 - 6 0 3 7 & & 7 tl 

7#iS8§ t iff J. SZ<D*»ftU-1M 1 7<9ili^*tti: , -Z*7 7' , ;y^2 1 1 137 

e fc^$7-6 0 3tSiSU7i6B$^t^1 1 3 IC A * 7 ft Z . 
[ 0 0 6 3 ] 

(S80XW©»«) 40 

ufecnjft^f?. ttumn*. s 6 37 <cc s 4 o> is ig <?> r* as v: n u 7ft z . 

[0064] ' 

01 2tt*X»»*C«Z3t»*36*!lttSt«aD?ftZ. ^§ 6 0 4- 6 0 6 tt §1 
IftfSffi. 2 1 1 6 tt ft $ ?& . 6 0 2 tt C - A 7. ? l| y * 7 ft Z . VS* SJ D B R U 
-■9*13:. S 1 U-*¥«*701fret*ftZ«-'*ttfi*i«»*»**«**^A*rZ 

j;?cbi?<i7uj. ffifff lie 04». si©4»*u-t»*tajtrtt. S2 

©¥«ftU-r*tfflja7tt. ftH»*t»Jl7-tiZ. 3!^#f§!S606ttSl<9¥$ 
l$l/-ttStt7tt, S 2 U -f *t ffi&7 tt Z . 

[ 0 0 6 5 ] 50 
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[ 0 0 6 6 ] 

B1 3 tt*«Jfc»«C«2*tt***Rtt*tttieH , ?»)7 . SB 2 <D¥$ft 1/ 
311 ; 5-#P}*itiSttIt*ir3l/-? 4 ?y7-?02# ! . Si 9¥?ftl/-'J , 7 0 1 ffffi 

■ ?*u«^i*iR««i»mui****^A*r?j: , ycKtttLTiii. 

[ 0 0 6 7 ] 

XC. SB 2 <5¥f ft U --ytfi 1 <i>¥$ft U £9 ft *> ICEi 7 ftfee V t *t t 1 % 10 
iSif«$lii:Tll7»1 0 « l) 0 1 5®SUS©»ftf*if?ffiaHr2. 
[ 0 0 6 8 ] 

(SB 1 0 9X>Q»f) 

*sj£F**&ic«zft&fi$fcSSti3:. *2©¥«»u-^»»i 9¥«fti'-t<!)($^i: 

EI 7 tlfeC V t *t © * t J . t*UX5H* . * 1 fill U« 9 VRID 
[ 0 0 6 ?] 

01 ^ttfcafcwBcBZfcBSBrfcRitwriisSHVaz. & b ft * i a 2 1 on 

§ ? - 5 0 3 Y - *l <9 A !i B t«J* U . C Q-^cp&fcS V 55 1 <i>¥$ft U - * 1 1 1 
Vi£5£fc*3-1 1 3 Y » il *BA£M4lt)fc 1 1 Bt»«tZ. 58 2 © ¥ « ft U - * 1 1 20 

ft 1/ -r3fett . &Bft 3 BIS 2 1 0 2 t «» U 7 » 1 <9¥BftU--^til&U. ^ C » iJ 
iM 3fc r 3 • i 
[ 0 0 7 0 ] 

»2<3>¥»ftU-1M 1 7 tam Xtt 1550nm<9*t M t D F B itf if ? e . SB 

I ®¥BftU -1M 1 1ICffil7fi.7l)3ftB&!&1 0 313:. flJ X l3:AIGaAs/GaAs2 M B 

sz^^ssftiz-fitaisiJEii^tt i B©?f ear 2 . 

[ 0 0 7 1 ] 

( 55 1 1 <D % m V Wt ft ) 30 

IJitfeC^t»«vri. *t tl J-X fttt SB 1 0©X*<P»«VRH>?ft3. 
[ 0 0 7 2 ] 

121 5tt**»<P»«C*3*BBB*RB<l>«5!CH?*3. **ft»*Cftl)T. ** 
i8L ?S E 1 1 613:. ftlfcff&tt 0 £RbN0 3 <P IC ft £ t 5f UTRfct»Krtt3C*?»»fr 
ft*. £ 9 7 & 3 . * fe. KTPSSI,r3: B 7 1mm7z cut?*lfcfc<i>7&3. 
[ 0 0 7 3 ] 

«*« tt.iomm* o 7 »> 3 . 2 1 1 eax^iiocTffcwafrtLTft'K #ffi&4e 

©J§$f*fcJlj8^&<9ffl«gft$#t*«U7l0um*U 1 Tl)2. 2 1 1 

%&Htm&Y V J ) J:7Cl«ril7ll?. %IKH2 1 1 6S>»iIifgl3:JS)15um 2 7i?>2 
. *£. iftS^&fc^l 1 8 <0 US 1 C 13: . )&m 808nm<53fe Y 1550nm<i) % 9 1 £ C*3 L. 7 

aarBs»^«?j:"yiSk«-rtLfe*B«yfiit«jti7i)Z ( 12 + * 0 ji ) . 

[ 0 0 7 4 ] 

II <9*»*I/-H'1 1 1»>4o>!8l0U-r3t(3:. »*l/>*2 104CJ;V*Btt» 

21 1 6cisa^7-ft. 2 1 1 e 1 1 e« r ? . u ® v . 5tiiwn 1 eft 

TMf-F?fimru?Ci1 <9l/-r*©«3ttt»l3: ; ?«)»J«PrftTHZ. SB 2 <9 U 
-ftTMf-H -?feffir 2 J: ? C^dft WJ»r tl7 II 2 .' 
[ 0 0 7 5 ] 

(B12®X»0»«) 50 



(13) 
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*Sa®ft£CffZ£iaS£J*ittl*. * $ & ?& 1 0 8>***»M 1 6 <i> ft 8S S C U 
>7Ttffllir, Mliltl«llttrtt7«dtff7-. butt coupling JCtfflU 

TllJCK?*J. J t*l**tt«1 1 <J>X»<5»« V H'b ?* Z . 
C 0 0 7 6 ] 

HI 6tt*Sl*«S)»«[C*?*ifi***»tta l vt«JC , H?ft3. *XJ£ff*®7l*, ttS 
XfcX* 1 1 3 * U -zW?\mG)y cutKTPtt A ? ffl I) . i»ftC«rtt«P;tor*C*7»tt 

2 1 1 6ff»«?7*l7llZ. 7 H C. 8KU fcfcbNO, <P IC «S £ 1 1 iTRitl 
IR7tt3;:*7ft$i£S&2 1 1 6 WKm? til I) 3 . 10mm V L 7 & 3 . ft$i«S& 

21 1 6 «x£lo]CTft ICff2Jfc7H7ft y . #ffi>&&0/§1ffltt;foEfc£&©ffl;t§!££$# 
t*«U7l0umYU7l)3. 2 1 1 8<l>ail0tt*» 10 

3 («Saf"©«*©^tt»*95&Ra*tfflllfe***^«f^«^«I) *7C»K7H 
7113. ft$iffi!ft 2 1 1 6©tBiffl*tt3:®15iuni 2 7&3. j* & , fc*X*X* 1 1 
ICR. ifi S 808nmci) 3t V 1650ra<9 * <0 m H CH U 7&l?»&fJ*£3J:?§a§+71lfe# 
iBtfttit>Jtl7ll3 ( 0 * * B ft ) . 
C 0 0 7 7 ] 

«KH 1 0 3 Y «5£B 2 1 1 6*«?xum«Jggi07B«J£Kf7*l7l)3. 1 1 © u - 
*l*TEf-K7%*RU7fir'), %fHR2 1 1 6 tttE f - F ?filt ? . 12 9 1/ 
-■9«6TEC-h , 7feflSt3 < fe?IC : f(y)Sy«l7*l7llI i 
[ 0 0 7 8 ] 

* x a m £ & i 1 1 ®x*<!)»isc«?*»***Rt^jt^7/jvinb»fq*7«»i. * 20 

XM0ICAU7. * V U 7y cut<5KTP«SI, t fli II fefll t ft U feflf . UtlCPR 

0 £ £ 0 7 1* 2 < , flj* I*, z cut(5KTP«S^7ih ^ 7 t * I) . C <?> # £ . KTPfli = + 

il*tIil/7TMt-F*Mi)m»t*f < 0 ') , 8«M$7-<S>&»*C«X« 
*tttftfcttfcyU7TMf-K*7-l/-**«*Z<fc***«crtll*J;U. 
[ 0 0 7 9 ] 

( * 1 39XH9»S) 

*«JI»tSC«?3ttt«**illtt. SI 20X»0»fcTfHiUfcS?-t*fcrc. 
»53S«l*^<?)-^c?)1iaffllC^l^fIlS^^srra7H'2C'i:t!tfSi^t3. i tftW?h 
0:11 29XM9iVf KPlU?li7. 30 
[ 0 0 8 0 ] 

b 1 7tt*x*<5»*ic«?*am**Ritjitasci7»>i. s« 2 1 0 6 

*«***«*©-*®»BCl««KriL7l)I. U9^m#£Bg2 1 0 6*11 cj)¥ 
Sftl/-1>*JII»CB*7*lfe»«tt*IBZ1 0 2*ff-*itcj)&&ffliu;f§3t3. *XIS 
»*C«7*»*.**Rltt. Si 1 2 ®Xft9X»Blz<M%tt*X1ftltI *Jfc-*7, r H 

[ 0 0 8 1 3 
(58 1 4 

*Xi&»5&n:«3#&S£&lsltt, si V8 z<5llfti/-f h^<9 

fcttdC 1/ >Zt ffllir. iD t I»»«7 tt7«Sdt <5 ? butt coupl inefijS t E I) 7 40 
U3CV7&3. *iti**tt»1 39Xft9»SVHD?»iJ. 
[ 0 0 8 2 ] 

01 8a*XM9ffSc*Z%Xftft*RBttt.rfll3B?ftZ. ff» 1 8 0 1 t* 1 2 <i> 
¥l#l/-D , ?J)3DFBil/-t?J l Z. * Jfe 1 8 0 3 ttl2©¥*#U-fCBl7 
tl7UZ»ift»t«r. fXRl 8 0 3 VliSSl 0 8VttRu««*Bft7Bttl>7E 
17*171)3. 12£i)*^ftl/-fttTE : E-K75EflgU75r , )« $i£S8l0 3£&f$jS 
82 1 1 6tTEt-K?fi»t?. 

[ 0 0 8 3 1 

*XJi»Sc«z*]fi***Ritt. 11 3©Xi6®ff^SSic«33t2«i$«iii £ fc i ;t. 
?mc/j\Sitt?c^»?f 50 
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[ 0 0 8 4 ] 

(851 5 9 X ft 9 » ffi ) 

*X*»*C*3*»***l!Hl*. 952¥$#l/-r#i;<9*?*77<(AIC7SSl 9 

o 

[ 0 0 8 5 3 

Ell 9tt*«*<!)»«[C*?*am**»ttjStta5!C''B?ft2. ?J^7 0 6tt552®¥ 
» * U - If , 707ft*77^A?JiI. 952c/>¥$#u--y7O6ttDFBS!0¥$# 
1/ - ? ft V . T4ft*77-fA7 0 7*-#ICXtl7tl7t)Z. 

[ 0 0 8 6 1 10 
*XM»Bcff 7%*SS«R-ttt. *9tttt8ttft1 1 5 » * tt tl fc til f C 95 2 9 ¥ * 

ft^ttait 01 ? 7 » * * u > * 21 o ?tiiifea?fltis? 

ft 7 II 2 #\ * X » W IS ? tt . i t9flbfC**l/>7, , 2 10 9tPftll7*77^A 7 0 79 
lB«lltai<?>¥**l/-1M 1 1CJI«rttT*llfttff->TeJ:ll. * . * 7 7 
A 7 0 7©aitJl«t»iJ0IUfe*^77 ^AtSUTUll. 
[ 0 0 8 7 ] 

(S169KJSOW*) 

*XI6F*l&tt. S51SUL551 5 ®X»©»fSlC*Z*i****Rlt*** LfcC V t 
»B**7II*«:itSXwRfic*Z. ■ 20tt*XftfeScff7BBtttJitltftrft 
aa?ftj. I§ 8 0 1 , 802, 8 0 3 tt * 51 . 8 0 4 tt £ ft 88 , 8 0 5ttfititl/>7 20 
. 806. 8 0 7tt*^fi)8§. 8 0 8ttffi&tiS. 8 0 7ttB*xa(yl't*t. 
[ 0 0 8 8 ] 

*3S 8 0 1 . 802, 80 8tt*tfti'ftfr«tt*e©*t*r*. «fctt 
*. 8. J: 7 « e**« 3 *Bt H ll 7 7 * * 5 -- ©BBXiKRltlttt 

*%®o) *&S$fcR I tt . C<j>7^<i>Ji<?>*3§8 0 2*U7ffll)2 

C V #7 ? Z . 
[ 0 0 8 7] 

SftSS 8 0 4 tt . ft* ffl 8 0 1 - 8 0 2. 8 0 3 » <i <9 * t ft ft * 2 4» 9 * 8 7 if) I . 
ftfc7ftfc*ttaMSS8 0 4tai7}ft«l/>7'8 0 57&i&*Z. 8S!^7 8 0 5 tl 
il U * tt , ttU4flC*flil6l888 0 8 ? A M U , >X C B'J 0 * <ii fil 8§ 8 0 7 7 & Si U , * & 30 
«II8 0 8^:ft*S7tl2. S ft 7 ft * tt , ttttltlll869±0BXc£3rZBftftti 
t*l7HJ. 
[ 0 0 7 0 ] 

*X*»»ca»U7. *^|Sl888 0 6ttlKS^18 0 89 7K :, l I ^lP] ( * fi * HD ) C*ti 

7 a z . c9*ffii?is§806tt, 0jfcttv!)3>»<9*»#tsi**b8iSfitt*t*h 

7?ZVll7Ji&7»*Ul). *flll6]8S8 0 6tt, H*«HSt**3*t-35lqlC<l> 

a-jfcfirt+zff*®-?^*.';, *iutt*i»ftc«U7ftfttz*«>i»r*iceB«* 
« t * u fettti? as ^ tt z pss? t <fe u . tQ)M&> &.&t&m# °f#* * z . 40 

[ 0 0 7 1 ] 

* . * H fa 88 8 0 7tt*T*I*7*t*i;)5flCttU7SI<l>ailOCBl*S7tt7 
fe(y)9¥S7iP)Z. C <9 * ffi ft 8§ 8 0 7lC«fe l )iHgffiffit*tZ*tt»StSH8 0 8±7 
23:xfi$)IC«:fcl7ftZ<i>7. *««IB80 8Ctt2»*B*#XStrft3. * 1ft 88 8 0 
7 tttt*SS!7if) -5 7 t . *t 7 7 * < 7 £ J; I) . Vll70tt, it S H 1°) 9 * ffll ft IC ft II 7 tt 
*<Bl?)Sg^tttgS7i?)Z75^$5£UfeBi)$ltlfftas!?7-ttZ±7l57aZ*. Ilftl 
<S>»ftCB8l,7tt. #«S9*fl|iOH**J£*ZC*t*tti5*lZ«fc7«S«»tttJ&r 
ue«*?*l«l)»iJ?»>Z. "<7 *> X, . *ffl|S]S806. 807VtCttJfil!9*fi|S| 
M?})->7t#$}DSll. 

[ 0 0 7 2 ] 50 
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*as8 o zvuT<?)*9EiB©3ta***»i?*>?»e:®jii]-j5»*ai5icaifUT, 

805nmft£&M590nmC!>¥$#l/ - T t A* fcfti® V U . $SB#*E£«£#it}:3t$&?&tF* 
6JT U £KTP&££tt t =$■ * ? 3 C * 7, 2fifi534nm<9* t » ? C V #7 ? Z . S 

6 {B^*©§Xl00niWt fcdfi, »5 805nm<?> 1/ --^M^tt Jg£500inW, l£§ 1590nm©¥ 

»t*Ufc*MB»t»T;;V7. 56«»B 1590nm?C - 9 iH # lOOmW© 
ft 2 . 

[0073] 10 
5520¥^#U-^3tai*t* 1 ©^SttU-t'^fcgltfcfc^V^iaiCfcfttZt:-/* 
X?y y nfliU7i5«f»*^Cf At?:0, B,4CB*tU?S, 95 2 9 ¥ $ 

^u-rojtA^zJtwciifttzftJsaEXJii^^^iaaEjfjts^cv*??!. mix 

*C*BtfJtofc?7ftB»<&»eaB^J»tfi7C*tf7'*3. El 2 OCftttttiKDB 
8VGAO* (800X6001* ) 7 7 1/ - L 1/ - f 60HzV tU, ?Dy 5@fflC 
RXJ; 1 35nsec# 3? & ? ft 3 . ?Dv9JIJIBn7-|-*«A/lZ**»t*3fc«>Ctt, 1n 
sectifiih nittm^T(4)BS^tt#5jt!?tl?#. *£ISF*«lC<£ftl*-|-#ftttilJg 

*&«jB$etfiB]iitCRr$v«?. 

C 0 0 9 4 1 

XlC. * £ IC -5 I) 7 tt . 55 1 -W* U 7 $ JR & « 600nm-& O InGaA I P 20 

**l*l/-ft. 582<?>¥«ftU-?'*L 7****|500niii-ft©InGaAsP*¥*ftU - 

^tni7, Tfeoai^ftsisi*; £*8omW7, jse<?>*8a*iBH$ 

ICi9.&0I&&!ftttt 8 1 C * #7 3= 3 . * fifties U 7tt . InGaN&^SttU - 7* t ffl 
II. i£5 440nm# iJtBOnmSBQI/ -7*3tiB#t!8i§7fc&U. 
[ 0 0 9 5 1 

53JIC, ft 6 *3§IC R b 7 , lnGaAIP?fc¥$#l/ - 7*7 !«e35nm<?> ft 4S * ft 2 . 
&Htt, «X7l00mW7fc 3 . *t © J; J ft 7 . ±l2U : .fef. IS. ft, 36©*5®80 
1 . 80 2, 8 0 3#^9ili#3ttS?l#£^IIlC<£Zei£8S8 0 47£&U7. S^U 
>7 , 805taU7,8iS«t^Ib7fF»U*.Y^76ttffi$7-»'755l*il|S]8S8 
06, 8 0 7-vA&t7ttZ. 7-f9DJt*§7-tt*¥55lql. SB55l5l®255filC«»U 30 

5 □ € - 9 - 7 )U A / § 7 - t JS » 7 tt 1 «t J& © t <?> 7 <fc II . «tM 8 0 8 \, U 
-f*tl*7*v h 8 0 9 * 0 7tt« U . SB* X y HDftfeCVCtOBBBMC 
J© U 7 U - 7** <9 A ^ X M t Ml 8P * I . 
[ 0 0 9 6 1 

*e©*SRi»»iffl»Ufc*tt. ftfliliOSStSMfcftt • iftfclft$&7«*tgit3. 

7 ij ic , z 9 v - y Mfrs-tQ&mfatt® n&m*.s.8fr t 2 <o-t . b « * 

SKi £#725X# ii 50K9#*'JfflXj)* IC ft 1 . 91 X tt 5 , * ?J ffl »*50XO »6 . ft U - * 
<*>*$!£?- 7 9 y - > ±C««r ft 2 <9tt. fte7«*50mW, if £7«£40inW* 

ft 2 . ft6<9t «»*a»«SCM**»KB:. ±9t &*TU *f 9ft>ID 65 <?> fi £ V 40 

ft3<fc?ICf&£7ft7l)3. 
[ 0 0 9 7 ] 

(»i 7 <?> nm <o m « ) 

^nmommti. iisuon 5<5X*<5»*©u^ft#c«2*»**«Rit3tJi 

[ 0 0 9 8 ] 

1212 1 tt*S*»tiC*?B«»]5K!lltmt«iCB?»)I. H^8 1 0tt*%BflO)*!(S 
KtttRI, 81 1tt□ l JX-^-^>X•. 81 2ttftffi|pi88. 81 3 » ft I I/ > 7 81 
4tt«ttStl7if)^.'*i«S3E^JI18l Ota^^tt, □ , JX-hU>7 , 8 1 1 til 
b. *Sfil8S8 1 2-\S:«rftI. *^|S|Sg8 1 Ztt*B?tt* U J> 3 . * 50 
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ffi fi) 8§ 8 1 Zttmftt 1 ? . A»U£fttftt£l°l^lIIlD]*StZ::*#-?? : Z. % 
fifi) 88 8 1 2 "? & lit L £ ft (« fl'jfc) . U > 7 8 1 3till3. * 1 I/ > 5C 8 1 
Stffi&Ufcftl*. eiK«IB 1 4C*ti?*lZtf. B £ » ft H 8 I 4<9#H]Pi<?>B* 
ttlCttJBT Z J; 7 Cl««* t * 0 fetff^ftli^ti'z . B#»J*!ft, 

t 0 0 9 ? ] 

$ft#tB«F*ft(i*L?^cic&mi#tt§z;:'i:# L ?? : tt.B:, *n&9lE?ltl*c: 
*V»«»«»*X«*fl!fcl*«±c»«*Z::*fllf?'*Z. c<9J;55!WB;l/-rt: 

C01 00] 

. ft*»CttyJUU^7-tlU7tJ;U. rtJES^ftfiifaSglU^Zjfctl*. 55 1 6 <9 
[01 01] 

[II ] 1 9Xll]f»fl[9%MtK%ftRl9«jCB?AZ. 

[|gl2]*%aS©«B2<9SIgr#^©*j$g^^||Sc9«^l2l-?i?,?. 
[03] *£G9X««S9ttttB3tMli|irZ;|M3n>ftZ. 

[04] *««<?>3i»»*©ttrFfliatttflBr z«aH?ftz . 

[05] $S«9Xtt«S9li<$IIX^9lillB?k7. 
[06] *£^C!>X/teF#«0t02fiB$&**Q;fg5\;0-?ftZ. 

[01 0] «X«9S6 9X«»S9X)EfittfttlI<!)ii7i;B?})!. 
[01 1 ] *fSrc©S57<9RS6F*1g9fti$S£fcfSt<9®fC0?ftZ. 
[01 2] *%38<?>3S 8 Q£i6^«j93ti£g$:&J!!<«>;tijt0-?& 3 . 
[01 3] 35 9 9XM«tS9%iftXX«tll®«^DB?>> 3 . 

[01 4] *%BH<9 551 0 9Sft»S9%K5£i*iEK9;|l3H-?9> Z . 
[01 5] * fg ?H © $5 1 19Xn»C®%iSSSftlll9«3$H?»)Z. 
[01 6] *f&BB<i>53l 2 9XW»«9%iSff X«R19«^B?»> Z . 
[01 7] *fgHB<Z>5$1 89XMffff9%ttJl*&RI0&5SB7>ftZ. 
[01 8] ^ f6 W cp as i 4QX»«f(!>X'itCSIIKl9l^D?A7. 
[01 9] *fgHH©55 1 5«9X1^a&<<>3fci&fi££8t<i>*£5C0-?ftZ. 
[02 0] * 56 HE © *5 1 69XftKa^£ft*£1ftftli*?Zfl{ltttt£*KRf9* 
5C 0 "? ft Z . 

[02 U * fg BE <<> 55 1 7©XI6PJSci)*ia«$«lilli#tZ«^¥S55iC©li*PEJf 
R S <D « JC 0 ? ft Z . 

[0 2 2 ] tt*®%ttS£]fti$Z941£fi«ttftB-Z'&Z. 

[H^QsSieB] 

[0102] 

111-701.1001 55 1 <9¥H$ 1/ -f 
112 55 1 © U 
1 1 3 

115 jhBPttaas 

1 1 7. 706. 90 2. 1 801 552<<>¥$#l/--y 
118 95 2 O U 
1 1 9 foSSS* 
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